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All control-surface deflections &re wfth tabe undeflected. 
Symbols and coefficiente wed  throughout the report are defined in 
the appendix. 

# 

Longitudina-l Stability and Control 



Directionetl Stabi l i ty  and Control 
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:rose weight 
1 

3 9 s  OOO 
39, Ooo 
37,143 
37,143 

8MEucimum contfnum-power at  aea level. 
approach conditAon (flaps 30' 0.5 nuxrimum continuous 

power) w e  not investigated because the Vind"tume1 
t e s t s  did not include a determination of the ateadg 
sideslip  chazacteristice for t h f a  condition. 

E-2.1 Ruddepf ixed Directional Stability.- Reference t o  figure 9 
shows that directional stability as 8 h m  by the variation of rudder 
deflection with s i b e l i p  angle exiets for the steady sideslip condi- 
t i o n s  listed In t he  preceding table.  The variation of ?mdbr angle 
with angle of sidesllp 58 approIfItJately line8z. 

3%3& Rudder control Power.- Far a mnltieng&m airplane, the 
cr i t ica l   c r i te r ion  for rudder control i s  that tbe airglane be able 
to maintain a straight myawed heading when one engine fafls in a 
climb -fY. The rtbflity of the Consolfdated Vultee  model 
240 t o  Get  th i s  requirement is &own in figure 10 where the rudder 
deflection required t o  hold zero eideslip and the camesponding 
aileron  deflection aa& angle of bank are given a8 a function of 
aped with flaps down 30°, l e f t  engine inoperative, and right engine 
delivering take-off power. This figure shows that 18O of rmdder 
(mx&mm deflection) is just  aufficien't; to hold zero s idedip  down 
t o  U O  miles per hour (1.2vs~ with flaps 30°>. 5 s e  cqu-k t ions  
&re for zero tab Beflectfon; consequentlys when the tab 18 deflected 
t o  tr-, the rudder required t o  hold zero sidesl i  will became 
margi rd  if meucinrum rudder throw is limited t o  18 B . 

As vas mentioned previauely, the data of reference lwere 
obtained with an erroneow model power eet t ing  to  match the power 
on the airplane. In order to obtain the CU~VBE shown in  f igme 10, 
the or ig ina l  data were adjusted  using the data of reference 2 which 
were obtained t o  determine the effects of the error In model power 
setting. The rudder control thus estimated will be marginal; 
-reas the origtnal -.data of reference 1 mfcated a -gin of 7O 
of ru&der at I.2TsA as s h m  by the daehed curves in  figure 10. 



,F-2.1 Static  Lateral  Stability.-  Static lateral a tab i l i ty   in  
s t e w  sibslip as indicated fn figure 9 by the variation of aileron 
deflection s i b s ~ p  5s positive-  (increase in right 
aileron with increase i n  right sideslip and Bice versa) for all 
fli&t conditions  investigated  except balked landing (flaps boo, 
maXirmrm C O l I t i n U a U s  power) where the atabi l i ty  is  marg ina l  t o  slightu 
unstable. However, it is not  required (reference 3) thet a trimpart- 
type  airplane for W c h  the Consolidated  Vultee model 240 is t o  be 
used be laterally stable in thie flight'canditian. The baeic w 5 d -  
tunnel data show positive dCz/d$ for const&& rudder deflection, 

marginal or slightly unstable variation of aileron  deflection with 
sideslip -e in steady sideslips. Steady sideslip  characteristics 
far the normal approach condition  (flaps 30°, 0.5 mxfmum continuaus 
parer) e,re not presented because data for thfe condition were not 
obtained in the wind"tunne1 t e s t e .  However, a carprism of the 
wimL-tunnel *ta (reference 1) HW d h r  undeflected f o r  f l a p s  300 
and 400 indicate that the l a t e r a l  stabflity in a normal approkch 
will probably be low or merginal. 

! but the r o l l  due t o  rudder deflection is snfficient to give a 

F"2.3 Variatfon of Sidef orce with Sideslip .- The angle of bank . 
developed in steady sideslips for the power and flap conditions 
l i s ted  in the faregoing table is presented i n  figure 9. The mi&- 
tim of sf- force vlth angle of sideslip for all condftiona inaesti- 
gated has a positive slop (increase i n  rl&t bank with increase in  
right sideslip, and vice  versa),  thus .satisfying the requirement of 
reference 3. 

COECLUSIOlE 

For the condftions  tnvestigated, the Consolidated Vultee model 
240 amlane has the following flying characteristics estimated frcm 
t e s t s  of a 0.ogZ-aCale poweretd model. The flying qualities az-e eve&+ 
ated In tern of the Army specifications for a t a b i l i t y  and control 



(reference 3)  which are m o ~ e  specific an&, in general, equal to 
or more  rigtd than the Civil Aeronautics Administration requiremnts: 

5. Stagic siler0-f-d lateral stabi l i ty  is adequate except 
for flaps 40 and engine6 delivering continmu power w h e r e  
stability is m g i n a l .  

6 ,   he side-force characteristics are satisfactory. 

7. Aileron control power is sufficient t o  gtve a pb/2V rudder 
locked of O.C& flaps up and 0.g6 flaps doom with full aileron 
deflection. 

Arne13 Aerorautfcal Labmatmy, 
National Adviprmy Connnittee for Aeronautice, 

Moffett field, C a f  



RAGB RM No. A?l?lg 8 

The coeffiaisnts used are of RACA standard form and a m  
defined as follows: 



rolling velocfty, radians per eecond 

Indicated airspeed, miles per hour 

airplane gtalling speed, m i b e  per hour 

aiqlane stalling speed in the approach confignration 
(5O-percent normal rated pover, flags 30°, gear down), 
miles per hour 

airplane stdling speed fn the glide conffguration 
(power off, flaps and gear up), miles per horn 

angle of sideslip, degrees 

movable surface deflection 
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w f n e  . . . . . . . . . . . . . . . . .  Fratt & whitney w€WLC!L~~ 
%tinge . . . . . . . . . . . . . . . . . . . . .  Bhp/rpm/alt 

~gucimu~a conttauous . . . . . . . . . . . . . .  1900/26Oo/4OOo 

1700/2600/14, OOO 

!kke-ofp . . . . . . . . . . . . . . . . . . . .  2400/2800/SL 
Beduction gear ratio . . . . . . . . . . . . . . . . . .  0.450 
Supercharger . . . . . . . . . . . . .  tw-speed, single+ata.ge 

€komUe+ . . . . . . . . . . . . . .  Hamilton Standard mp+”& 

Diamater . . . . . . . . . . . . . . . . . . . . . .  11.083 ft 

,Aotivity factor. . . . . . . . . . . . . . . . . . . . . .  164 

t 
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Area (eq f t )  

span ( f t l  

Aspect ratio 

Taper ratio 

M.A.C. (ft) 

Dihedral 

InCidenceC' 
(Root ohard) 

Geametrlc twist 

. 

Root section 

Tip section 

Percent line 
straight 

Tail'length . 
(fraan 0.25 M.A.C. 
w i n g  to 0.25 s- 
BIoAoCo tail, ft) 

"" 
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cosb.01 tab 

4.08 
6.4 
.64 

-. 25 

Rudder 

65.0 
45 

17 

m0 
Outboard of aon- 

"- 
"- 
F m h r  

40 &arm "- 
"- 

3" "- 
"- "- 
"- 
"C 

"- 

"- "- "- "- 
"- 



Figure 2.- W i n g  geamstry. Coneolidated Vnltee plodel 240 airplane. 

Figure 3 .- Horizontal tail geanetry. Consolidated V d t e e  Model 240 
airplane 

Figure 4.-’ V e r t f c a l  tail gemetry. Consolfdated Bultee M a l  240 
airplane 

Figure 6.- Neutral point ~.arfatfon pith lift coefficfent. Consolidated 
Vultee Model 240. 
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12 prop. clearance 

figure 1.- Genera/ armngemenf of the Consoliduted 
Vu/tee Mode/ 240 airplane. 
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, true contour 

nacelle " 

break 

-169.5 typical  aileron  section 

-150.5 " 
I 

t t 

318.9 "------ 208.8 I 
544.5 "---I 

552.5 m 

Note: All dimensions  measured in chord 
plane and are Inches full scale. 

66.86 

Figure 2. - Wing geometry. Consolidated  Vul tee Model 240 airplane. 
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Note : All dimensions 
Inches fuii scale. 

*tab on rjgb? e/evalor 
is used for trim \ i  

Figure 3. - Horizontal tail geometry. Consolidated Vultee Model 240 airplane. 

YATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
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straight sides 

Note: All dlrmsnsions 
rhclres full scale. 

figure 9 .  - Vertical tail geomeiry. Consolidated  Vuftee Model 240 airPlane. 

NATIONAL: ADVISORY COMMITTEE FOR AERONAUTICS 



N A C A  RM No. A7F19 

Indicated airspeed, If - mph 

c 

Mox. continuous power 

Figure 5.- Longifudinul chamcterisfics in steudy straigbt flight 
at sea /eve/. nConsolidcrfed Vultee Model 240 airphe.  

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



l . , .  a .  lll. I. . . . I  1 1 

- F'aps 30" 
Q5 mux. continuous power 

Flops down. 

Figure 5. - Conc/uded. 

YATIONAL AOVISORY COMMITTEE FOR AERONAUTfCS 
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Flaps and gear down 

Lift coefficienf , C, 

Figure 6.- Neufrd  point variofion with / i f f  ooefficienf. 
Consolidded Vu/fee Mode/ 240. 
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NACA RM No. A 7 F l 9  

hdicated airspeed, y - mph 

-"origind data with incorrect model power setting IGALC~T Rep. 504) 
-currected dafo (as indicated & GALC/T Rep 504-0) 

"0 .4 .8 12 1.6 
Lift coeff  icient , 

Figure 7: - Effect of incorrect model power setting on 
1 ongif udind characteristics. Consolidded Vulte e 
Mode/ 240, flaps and gear up, maximum continucrus 
power. 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



N A C A  RM No.  Ar k l Y  

Figure 8. - Hevator confro/ chorucferisf/cs h Ionding. 

gear down, propellers windmilling, 36/43 16. g.w. 
i Consolidufed Vulfee Mode/ 340 oirplone, flup 40" 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 



.. .. . . . I 

Propellers  windmilling 

tal Flqs up , lf = 202 mph 11.8&$ 
Figure 9. - Characteristics in steady  sideslips. 

12" 

Angle of sideslip , /8 
Angle of sideslip, ,e 

Maximum continuous power 

Consolidoled Vultee Model 240 airplane . 
NATIONAL AOVlSORY OOUYITTEE FOfl AERONAUTICS 
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(b) Flap 400, gear down. 
figure 9. - Concfuded. 
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---origins/ data with incorrect model  power setting (GALClT Rep. 504) 
-corrected  dofa (as indicated by GALC/T Rep. 504-0) 

loo 120 140 I60 / S o  
lndr'cated airspeed, Lf - mph 

t 

6 

Figure 10. - Rudder confral characferisfics in asymmetric power 
fake off .  Consolidated Vultee Model 240 airplane,  flaps 

- 30°, gear up , /eft engine inoperafive (propeller  windmil/ing) 
right engine delivering fake- off  power , Si: 143 / A  9.w. 
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